has led the author to the conclusion that V is the dominant Fermi coupling. 5 On the other Aitthiez, Hayward, Hoppes, Hudson, and Ju., Phys.. Rev. 166j 1361 Rev. 166j (1957 .
2 Fbstma, Hiskamp, Miedma, Steenland, Toihoek, and Gorter, Physica , 259 (1957) . .3 D. F. Griffing and J O C. Wheatley, Phye. Rev. lO/, 359 (1956) .
1'
Kietner, Schwarzschild, and Rustad, Phys. .Rev. 104 , 154 (1956) .
• -Herrxnannsfeldt, Maxson, Stahelin, and Allen (to be published).
• + This work was performed under the auspices of the United States Atomic Energy CommissIon.
• On leave of absence from Istituto di Fisica dell'UnIversit dl Roma, Italy. In the general case of parity nonconservation, the conclusion.
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-5-argument that has been presented is based on the large value found for the ratio of the lifetime of the lông lived K° to that of the short 10 lived K 0 .
The magnitude of this ratio finds a natural explanation in the assumption hf time-reversal invariance. However, time-reversal invariance is not the only possible explanation of the large value of the ratio --a possible smallness of the mass difference between the two K°. states would produce the same effect It has also been pointed out that the absence of 2n decay for the K 0 long lived and a ratio of unity between the frequencies of decay of K0 long lived into e and into e would both follow directly from the large ratio between the iifetimes)2 Direct tests for testing time-reversal invariance in -decay1 and in K -* n + (e) + V decays 14 have been proposed.
At the present stage of experiments in p-decay, the possibility must always be left open that some of the experimental conclusions that have been drawn may be changed by later, more refined, experiments.
However, if one wants to accept the present indication of the presence of both S and V, one can either conserve time reversal andabandon the two-component theory, or conserve the two-component theory and abandon time-reversal invariance, or, of course, abandon both. We do
• not consider the possibility of a complicated nonlocal structure of the .10 R. Gatto, Phys. Rev. 106,,168 (1957 14 R. Gatto (to be published). effects, and we shall be concerned with a loal approximation of the interaction .Hamiltonian, for which / a exactly 314 and \ exactly l,
• .
•. . Physically = 1 means a definite spirality for the electron emitted in the p. decay. We ,take this indication as 'a starting point for postulating an invariance property of ; the interaction Hamiltonian under a transformation of the form a -+-jxp ( 4 0 + .i 0y5 )
(1)
In (i) and (1 1 ) the factors exp (.i) correspond to the uàual gauge transformation for charged fields, and they are introduced to compensate the phase factors arising from the factors oxp •( ir5 ).
Nishijimá arrives at the invariance requirements (1) and (1 1 (1) and (1 1 ), the total S matrix including weak interactions will.' be invariant under such transformations of the charged lepton fields.
We specify the two neutrino fields V 1 and V, 2 by the conditions
and we assume lepton conservation.
Corresponding to our splitting of the neutrino field according
to (2) and (2 1 In H 12 and 11 22' J can take only the values S, T, and P.
Four different 'classes of Hainiltonians are found to satisfy the invariance requirements (1) 
where x is the electron energy in unity of its naximuxn value in the decay, and e is the angle with respect to the Az spin direction. 
22
. j=S,T,P' We are assuming that the C. 1 5 for different loptons are unrelated. •zation and has positive sign (spin parallel to the momentum, right--handed electron) for H and Hirn, negative sign for H 11 and H'iv.
As to the relation of the Hamjltónjanz H 1 and H ' 11 to the 
D. L. Pursey (to be published).
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R. Gatto and G. Liiders (to be published). The first important point is that for both H 1 and H ' 1 the 
UCRL-3921
-13-and øpposite for H 11 The upper sign always refers to e, the lower to e+. This result is independent from the values of the coupling constants CT and CA (both T and A may he present), The factor only depends on the initial and final nuclear spins, 3 and 3 1 , 27 and itis equal to one for the decay of Co' • The result of this experiment is in agreement with the prediction from H ' . This
• excludes H t' as a possible Hamiltbni.n, and, as a consequence, H1 11 is excluded for /2-decay, for which case the only possible Hamiltonian is now H 11 . We shall return later to a discussion of the ii • would. not be inconsistent with time-reversal invariance.
For both H and H the emitted electrons are polarized IT longitudinally. The polarization i; however, not complete, but of a magnitude (v/c), due to the massterm in the free-particle equation.
• Since the coupling is with (1 -y5 )o in H 1 and with (1 + y 5 )e in H the emitted e is right-handed for H and left-handed for The latter possibility would, however, be inconsistent with our result 28 • Deutech, Gitteirnan, Bauer, Grodzins, and Sunyar (to be published).
29 Franfe1der, Hanson, Levine, Rossi, and DePasquali (to be published).
30 Fraunfelder, Bobone, vonGoeler, Levine, Lewis, Peacock, Rossi, and DeFasquali (to be published).
-15-for p decay, for which the only possible Hamiltonian was H ' 11 . Therefore,
It,
we are left with H In H ' the p is coupled through (1 + y 5 )9; however, we cannot conclude from this that the /Z in iT decay is emitted lefthanded, because of its low kinetic enerr. Its longitudinal polarization -is, rather, given by
+ and it reaches the values & 1 only 'if one of the'two couplings is absent. We shall now show that the results on /1-decay imply that\ essentially only the derivative coupling exi$ts. In the ii -i jj,-# a cascade, the measured value of in the electron angular distribution is the product P L where PL is given by (6)0 : The measured value of is, however, very near to unity after accounting for depolarization effects in the medium, so that we are led to assume
decay. On the other hand, the e from j decay is 1äon to be praferentially emitted backward with respect to the u momentum. . With our Hssniltonian H ' 11 the electron angular distribution with' respect' to the -spth directIon is 'given by 1 -1/3 cos e, which implies that elecfrons are preferentially emitted backward with respect to the p-apth.
Therefore' the ps-spin ia parallel to the momentum, which according to (6) Implies derivative coupling. In the two-component theory with righthanded neutrinos and with lepton conservation the p7 emitted in n decay must be left-handed, whereas In the present theory it must be right-handed. MoreOver, the e emitted in ./f decay is right-handed
In the two-component theory with lepton conservation, but it is lofthanded in the-present theory. All these polarizations are reversed for opposite charge, as follows directly from the TCP theorem. A direct 1JCRL-3921 -16-
• measurement of such polarizations would permit us to decide between the present theory and the two-component theory with right-handed neutrinos.
A last remark concerns the absence of ii-. e + ' . It is gratifying at first sight to be able to conclude that the derivative coupling only is presumably effective in ii decay, because, as it is well known, if one likes to assume that the coupling for-e decay is the same as for n-decay, 'one finds a ratio of'l0
for ii-e decay to v-AL decay. The present upper limit for this ratio Is, however, still •_53l smaller, ' 5 x 10 .
It might be that such a reduction is ue to the other small effects that we have deliberately neglected--although such a possibility seems to us artificial. Moreover, it must he remarked that e have not been able to derive directly from the theory the conclusion that the coupling must he derivative, but we have only shown that this possibility is the most consistent with the n-4i--e experiments, if they are interpretod according to the theory here discussed.
Nishijima gives a theorem stating that weak interactions involving only a /2 -e pair cannot be InvarIant under (1) The theory discussed here is of coursemor& complicated, and therefore less attractive, than a theory with one single two-component neutrino. We would conclude that a careful re-examination of the most relevant experimental reslts on -decay has to be carried out before deciding on the two-component theory.
We may briefly examine two of the simplest possibilities. Suppose the conclusion from the He 6 experiment7 is not valid, and that A instead 
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